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im^m 1 1 

mmm ^yr^^ ^ > ry^m-MM tm^uy ry^mnww. t mm ^yry 

y^m-mut{zn%^'j^z^m.^fi. 
mum^m^my- YnmimUU^^.B^m.w.tmm^yry^m~mmtKm^^fi 

)1 1± le] -^^^ r Is] -gJi 5F^/j5c $ tL-c^ ^ * ^ #® t -r W*]fi 1 2 fSmo«^m# 

5 1 

mor- hffim=^ St (;«m2) , m%^mm^yry^mm.wm<DW^'k i^m) , 

mmy- hmm.<Ditmm.m^ eo.tLx. mmmm:^yry^<Dmm mm^yyy^ 
ck trntzm^mmmM 1 smmm^mi^mw:(ohyy'j^^mmcTti 

Cr=£0 • ER • Sr/ tR 
Ct^eO • eox • St / tox 

CD=eo • eD • Sd/ to 

it^^^^fi c D (i > ft^^m >^ y^^m CRtrnvyy-y^i^ ^* c t t mu t?^ ^ c r 
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CA=eO • eA ' Sd/ tA 

mti^m ^ y r y^^^ c r t tuiE v^yv7.9 #s c ^ t (Dm-^^^ ^ c r + c t liit^t^ 

M<7)^'- hMII^ St (//m-) . H^JfS*i^^^ >7"->+Mfm#)jiO/s^^ t R m) .if) 

CR=eo • eR • Sr// tR 
Ct=€0 • £ox • Sr/^tox 

CD=eO • eD • Sd/ to 

+ Ct i ^+55-11:^ < . 

CA=eO • £ A ' Sd/ tA 

m^i^m^^yry^mMCntmU h y > ^^SCt t <7)fn-C-*)'i) CR + CTiifS^^j-^ 

mm^^kthmi-imM^Bimmtmmi^.aimmi$-mtmm^yry^ti^^. 
mmm •=iyTy^ \twm ^ y ry^m-nM t *m > ry^mnwm. t mm ^^y^y 

1 1 1 

mt^m^m^^y^)\^fmmmt(Dm.K^nu<^y-vm,m^'^L2 i/um) . mtir- 

£ox<h LT. 

mmmm:^yTy-^<Dmm (mm='yry^mm) CRtmum-^-msmui smmm 

Cr=£0 • eox • Li • W/ t ox 
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Ct=£0 • eox • L2 • W/ t ox 

CD=eO • eD • Sd/ to 

m^m 1 2 1 

Ca=£0 • eA • Sd/ tA 

[if 1 3 1 

h ^yi^'7.^^mci t ^ 

CR=eo • e ox • Li • W/ t ox 

CT=e:0 • £ox • L2 • W/ t ox 

t^T^^L (eoi±*^<7)iim^) . 

Cd=£0* CD'S/tD 

mmj-mmcvii. mmm=i yry^m-mcKtm h yy^y7.^^miCTt(omxh^ Cr 
+ Ct i 19 < . 

ita^il^mCA ^*^<7)|f £ 0 i: ^^<DJtlf £ a i: HulB^Sf^thSffioM^ Sd t 

Ca=£0 • €A ■ Sd / tA 
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10 0 0 1 1 
[0 0 0 2] 

m^ifhnfzmmi^mt^s^^^Bmmmm:^jfmLx\^-fz mm^i i - i i s 4 1 5. # 

2000-346608. #11 2001-56204. 2001-133213^ 

"^mmWiLx. p/f^omjE^enpTi-^o m^-f^^x~-^(o^yry'^-(Dm{z\t^^ 
<Dmex\'Z)z^zfz%mQi}m^'r^o ^(r)%mQ'^m'^<D^mvfmn^m^^x^k\hL. 
!^(Dmmfm^m^M^x\^^fzo 

[0 0 0 3 1 

im'fXM. 1 ] mm^ 11-118 4 15 

[#^3tS^2 1 2000-346608 

31 #^2001-56204 
l#lt^M4 1 #Pjg 2 0 0 1 - 1 3 3 2 1 3 

mm:^m-^ lx^ t-r^b mm] 

[0 0 0 4] 

xm^nK. 1^^-ty^tLxm^^^ tii^^^^<WL'oiffzmizmm^mi}mn.x^m'7 
iKDmm^^Lxmtzo 

[0 0 0 5] 

mm^m^.mmmmm<7)±u^-ii^y^m.mi<zx^isohti^o "ty^mmiimm^^^Bm 
mmm± ^zi'fhfy-^:^^. miK^^^^-ji^^'-t'^t)t^m'^Lxi'ff^^fi tzw-m^mmmmm. 
(Di^u^ (■^y^mmrm) iiM^^j:^^wi^tLX(DmmL^^mcx^j:^^o mhmM<Dm 
nmm^iiimmi-^m^j:fziixiim<. ^i^^j:^mmit-ikm<D±i,zM^^Kxm^t(Dm 

[0 0 0 6] 

^ <h <7)|f.M ^ * L T v> ^ o 
[0 0 0 7] 

[0 0 0 8] 
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^lyry^itmm^i yr > -^m-mm t mm =1 > r y^t^mwm t mm ^yr 
y^m-'mutify-hm.^ . m^mmi-^tY- vm.mty- v'ri^mmt^m^wmt:^)-^^^ 

nm^mwmm.<D ki^^ ymMmmimwMtmm-^iyry^m-'m.utKm'^^i^. m 
^mmmui smnm^mwmm.y- vmm-h^'^mk^mmtmm-^yry^m-m.mt 

jb^t:^^ y^y':fmi-^^\-Lxf^m'^\zm'smtiW.Kmm:^fi^o :^^m^t^ mm^y 
ry^(Dmmwmtm^-m^^mM i smnm^mwmm.(Dy- vm^mtm-m^^^^zx 
i5i-^±tcff^;j5(;$tiT^^*^^>#mi^i-o X. mm^yry^m-mmt^m^-mv 
vAy m.mtn-m^^kz t iwi-^ ± $ ^lt^^ * ^ ^> jrt it t -r ^ o ^^^zmm^yr 

o 

[0 0 0 9] 

mm.<Dr- hmm^ST (/.m-) . mm^ y r-^y •^mmi^m<Dm^^ tK i/um) , mm 

CR=eo • eR • Sr/ t r 
Ct = e 0 • €ox • St / tox 

CD=eO • £D • Sd / tD 

t^mLfzmiz {eoiiM^<Dmmm) > *i=-#fiCD{i. mm::^yry'^mmcRt 

v^tii—m^^zi om^m:)^±<7)mmi±m'r^<^x\ mm-rtntmj-^SiCvitmm:^ 
yry-^m-mCRt h ^yi^'^^mmCr t(Dmx$>i>CR + Cyt 

Cd> 1 0 x(Cr + Ct) 

t<Dmi^^'^mfzLx^^^m-'^z^j:;bo ^^m(Dmm^mwiiimmxii^mmtiimmi^m:^m 
im^mm t A i^:ixm■mm{iimmi¥m:^^hmi^xm ^ . nM.^mMCA^M^<ommm e 

Ca=€0 • £A • Sd / tA 

t^mLtzmz. ^(D&m^yTy-^mmCRt h ^ >v^^^4Ct t<o#p-e*)^CR + 

CTiiJlt<7)^t^t)^iCA ct i^-t^izi^^ <^^mizmmmmW.ti!,^W:^mf^'0'n:bo m 

y^mmcRt hyyz^'7.^^MCTt(Dmx^^cR + CTttmmmmcAt-/}^ 

(Cr + Ct)> 1 0 XCa 

^kti!,mm(ommmiziiLm:L. mm=iyry^<Dmmmm^SR i/um^) , in^m^imMi 
smmm^mi^mw:<Dr~ hmm^si (yam^) , mm=iyry^mmi^m<^m^^ tR 

(//m) . mm:^yry'^mmi^m<7:>}tmm^^: r- vmmm<Dm^i t o. i/um 
) . r- Ymmm<Ditmmmi eo,^tLx. mm=iyry^<Dmm mm=iyry-^m& 
) CRtm-^-m^mMi smmm^^^i^mm:(oh^y'y7.^^MiCTt^: 

Cr= e 0 • e R • Sr/ t R 

CT=eo • eox • St/ tox 
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Cd^eO • ED • SdX to 

0 1 ^%<7)i:mmm E A t ^»^^:aimfe<7)®« sd t v^-c. 

Ca=EO • EA • Sd/ tA 

izamT-UmCDt. ^T-'^-f^MCR <h h 9 > v\x §SCt t <7)^n-e^^ Cr + C 

Cd> 1 0 X(Cr + Ct)> 1 0 0 XCa 

i: o ^ it 71: -r ^m#fii^ai^m ^ t :;%-r o 

[0 0 101 

M^i:m^m^mmmM^ka^mm^zt'^^^x . mm^mm ta ^ m « ± m n o mmi^z mm 

(7) ymm^D-uty- hmm<D-ut:f}^r- ^«M*i^LTm^ f)S*B^LT 

m^mwM^t^m.^fi^o m^mmmui smmm^mi^mmr- hmmiimm^yr 
10 0 1 1 1 

aipS^W ijum) . HUK^'- h^#!^<7)|p<;zA^ tox (/urn) . h ^ItMOJtlfm^^ 

Eox t LTM-^JfiliifflM I SS^M4^##^e<7)^m='>T■*>-^^•^fiCR^: h^>v>5>^ 
$»Ct<!: ^ 

Cr^EO • Eox • Ll • W/ t ox 
Ct=£0 • Eox • L2 • Wy t ox 

Cd=£0 • ED • Sd/ to 

> Ty-*r^mCR t V 7 > ir#»CT ^:0^-eab-5> Cr + Ct t 
Cd> 1 0 X(Cr + Ct) 
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CA=eO • EA • Sd / tA 

CTi±Jlto*d-»§SCA J: 19 ^ +55-13 < ^>&»H«tm^»1ttB^M^«^ont>l,o M 

i£<7)$P<. 1 01g^gm±(7);|iji^?|gi6 lb n^S ^+55-13 ^'^^v^tH x.^<7)-C\ ^i|trF>T' 

(Cr+Ct)> 1 0 xCa 

;Mm) , y- vmmmt:w i/um) . ^- h^#M<off;?^^ tox (^m) . r-vmmm 

CR=eO • £ ox ■ Ll • W/ t ox 

CT=eO • eox • L2 - W/tox 

Moff'^^rtD (A/m) , m&^.iiimmi^m<Ditmmmi eJitLxm^^.iiim^<Dm^m■ 
Cd^EO • ED • Sd/ to 

Ca=£0 • EA • Sd/ tA 

fiSl^^iCofc. >7=-*>-9-^fiCR h 7 > tJ' ^SCt t O^T'^)^ Cr + Ct 

Cd> 1 0 X(Cr + Ct)> 1 0 0 XCa 

[00121 

ff^^^ =^ If ^ ^ m ^ m 13 T . «^m#»it ai ^ ® ti m^t n o ^t^'J^ em 

i-t^^^. mm^yry^ a^m ^ y r y^m-mm t mm => y r y^mmi^^m tmm 

s m^m^m^mu i smmm^mi^^w:<D ki^-t ymmim^mwMtmm^ y^y^ 
mmxum^^iiati^t^m-Mmzxni^^ti. m^mwM-f)^m—w.mzx'^^^it. mM 

[0 0 13] 
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<DY- \ nmt'^mj^.)i^nM>^^m-^y ry ^^zimMtK^^^^^^ ^ti\%^^^:^f- 

fflM I smMm^m^^m.(r) yv^ ym.mm%zwh\\^timzmm.^^hm^i^mw}i% 
■fo X. taijm^y^^r- vmui smmm^mi¥mm<Dr- vmmii. N^oiisijtti:^; 

^K^o o i^ms»i^:ai ^ m -e {±i® su th ;^ ^ t m ^ ^ - mm. t $ 

10 0 1 4 1 

m {± t<Dmm s zxmt-t^ ^^#£ ^^.n^^-r ^mzm^ . H^m(omm 

mititK^m^mmm-mmiiimmi^zt'^^^x. mm.mm^kiiimmiiMni^n(o n m nm 

\^t}mtn!,t}m^m^^7.r- \- 1^^^. mm^yTy^umm^yr-y^m-mmtm 
m='yry^m'm^-mt^m='yry^m^mmt^-hj&n . m^mmm^iiy- vmm 

M I s mmm^mi$^mm.<D vu-i ymimammwMtmm ^ y r-y^m-mm t ^zmm. 
^ft. m-^m^^m^mMi smmm:^mi^mm.<7)r-hmmimmmiiimmtmm:=iyr 
y-*rm~mmt^zmm^*i. latim^^^^r- vmui smmm^m^-^m.<Dv-::^mM 
ii^mii!,t}mzmm^*i. mtim^^^^r- vmui smmm^mi^-^m<7)vu4 ymm 
mm\iiiitimzmm^tii>mi 'bmwLt:^-ro x. ihum^^-^^r- hmui smmm^ 

fzm-^-im^-t^mijm^miiitjmzmm^ti^ho :^^m(Dmm.m-m^tiimmxiim^m 
i3mt^mii\timt:f)^m-nimzxEm^n. im\imMmtmtim^mtiitimti}^m~w. 
mzxmm^ft^ mmkiiimm:^^m^mmzxm^^fi. it^m-^^tm^imwitm^ 
le^ tim^ m.mm ^ift-tx m^fiti i^z^^-m^nxm^o 

[0 0 151 

u^<?:>^^^Bmmm^^m^^fzm^ (M$.^^m'y') ^yty^) xummmxmmmmm 

m^tu^oM^^^my') ^y'ty^tmm<D^m'S:mir^mmmmi^iiimm^mm^m^ 
mmizx^^Lw^o xw^m.m-m:^.iiimm<o-ty^mmii^^iz 1 0 0 mnmi^j^±i^i^i^ 
^Li6^ '^izmo Ltzmtitim'mmM^{t,mw'tyyy^T^^mm±Ki^^-r^^^^n^ 
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[0 0 161 

X. mm^i^i^mm^i S U F T L a (#^^ l l - 3 l 2 S l l ^S. Utsunomiya et. al 
. Society for Information Display p. 916 (2000)) <h B^t^tt^fs^lMi* jitL-l-'S^ 

I 0 0 1 7 1 

mi iZ7r^i-:^m^'iJE^(omi'fmmimf^E'Lfzmmmm^ktiimm'kmm^m't^mm 

mm^fifz^ yry-^-m t^if *e ^ti^ mm q i±#^# iz /js ^i^mi^z. ^mm^^ 'k'^mt 
-r^s^^^mmmhs ittm^m^^Mm^Qk^mi^zm^mti^:^^. mm^mi^mmxa 
V y yi^'y^^mm^^^^mmmL s i i^mmiz^imr^-r. xmm^mi^mmmon^mmm 
iiiz^\^^i)^mzm^Q^iEmKm^M*i^j:^^o -?-^-e:$:^H^<os^m^s:^tm^e{iM^TN 
n<7)nnmzmw.^tifzM^ iun i i^j.±<D^m (om^mu^t, n^i?: (Ntiimji^T) 

wfi^ai m« (i t:: it> c r m# Q * o ^^mx- {t^<D m# q ^mmm- 

w^ii^m=f-iz%^^'^hfitzm^mmmi'\<zxmnL. nmz^^-r^o ^wm\z{tm^mm 

ry^<D-':n<Dmm m^im~mm) t^mm^ ti^o m2K:^m^m<Dmi'^mmm'k 
Tj^-To mm^ACsiw^:^ yry-^ nM^'^^Mmmzf^'Cx^it-r^mmm^CF 
k^i'^^yry^t(Dm{z§t±Lfzmmiim^i^mmMi smmm^^mit-mm<Dr- h 
mukmt^^^o Mo LX]kt(Dmm^mi^mm.<Dvu4ymi$nzm^<Dmj±i^mi-^ 
m^^tifzmmQizf^>cxmm^^mi^^m<7)y - 7. vu^ yr^i^z^Lit^bmi^mmL 
<mm^*i^o mi&^titzm.=^Q^mimiziimti-ri<zi^^^ti:h<Dx. Kix^^mm 
^n<Lfz<o m^^im^mm ^ s < f ^mxmm i <Dm^ i^^Mizf^v)^ xmm^^m^ 

[0 0 18] 

xm^o ^(om^^. mu^mcskn^ziyry^^m^mmmMi smmm^m^^m 
n<7)mxmm '^^zmmm-A^m-hu^^x^p.iiimj^kmi!^^ni^zmm:=tyry'^r^tm 
i>o n\iibmmm-mCsiziti^;bmtzfj:mmmmkm^mmmMi smmm^m^mmo v 
yyi^^^mACitw-m^&^mim^'t^n<7)mm=iyry'^m-M:CRt<Dmtir^(ox 
moiri9-xmmmM(Dmm^-^mt^j:io . m^zmmiymm^it^fi^ tmmi^zmm 
x^i^m-Mjt'it-ro X. m-^m^ifsmMi smmm^^mi^^mm<D^^mi^^^y^-)^m0.mm 
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>^ c T ^ ^-r ^ =j > T-* > ■'f t ts^is^ij ^ti, i5iB# n gtm^M CF^*-r'i)='>'T' 

h y y ^ ^mCi Hm^i^^^mM I S ililfli^j*^:^^^^) KL-^ ^mai:^- 

izms-Ydiiw^L. mmmtfn^x 'ot^m^'DmmmmzjA^'Cxmt-t^m.mi ^m^ih 

[0 0 19] 

mM±.\z\tY- vmmi^^y- vmwk^j\-Lxm.ti:^^^xm^ . ^(D^ti:nui)mm^ 
y ry^^i^-To mm ^ y ry^amm ^ y ry^m-mm t mm=^yry^mm.i^m t 
mm::iyry^m-mmt:^-hm!iz^ti^^ (a) xam-nm-^^TummtLx v 

xm^:^K m-'mmtm~mmtxiit^-tbhy)^±umm^z^^'oxi^mi^^j:^^o r-vmrn 
ij^^m^i^-m^zn Lxrmiziim-r i> h ^r- hmmmhyyi^^^^im^mmmui s 
mm^mi^mmt Lxmmir;bm^^j:t^iimm^yry-^Tumm'^y- hmmt^mm 
mt Kw-Y ymmtmm='yry-*)-±um.mt^^mm.mt-r^(Di)m^±mmx^ 
mm=jyry'^m-mmt^miihmvu4 ymittmcm (^Mt)75^^SA$fLfc# 
mi^m) xm-m (Tm^Mm) ±tc?f^,^$n. mm=^yry^m~mmtr- vmrnt 
ii^mnmcm i±mm) xm-m (r-hmmm) ±i<zjfm^tixy^^^o m^m^^mu 

mi^-mjzxmt>n^o Lx^^mi$mvu-f ymittmm:^yry^m-mmt:^mm 
ii^zf^v)^ R-^m^mimmMi smmm^mi^^w:<Dy- vmmtmm::iyr-'y-^m~m 
mt:f}mmi^tfj:'z>x^m^.ii!,m.m^zm^L. m3K7Firmmmm:^mmi-^o ii4 (a 
) <omm.mxiimm='yry-^tm-^mmmirtimifxw.m.Lx\^^^(Dx^ m^iAmn 
$5&^^[6]_hL. mm'^M^^mm^m^.tii^m^mm.^fixm^o ^^zy- hmmmm.m^zm 
m:='yry^rmMmt vu^ ymMti:Mj&L. r-hmuMf&mz^ji^yTy^yyj 
^izx V - ^mitirf^f^-f ^ (y- vmrn^-^^^ t lx ^ ^ y-&xxy - 7.$Mmimi^i 
-r^) (ox\ ^^y^^)v^mmM^myt^<7)m-r^mmmx<oi>4-^<a!,^^t<Dm^ii 
m-r^ho -'^Km^^<Dmiikmimit^<7)T 9 ■< ^ y hmm^z^^o ^mMj&xa^^y 
^^)i^ifmmm.m^mit^<7)mi^mx^if^ < . mit^<D7y-{ ^ y vm^^mm ltb^i- 
x^Ty -{ ^ y vmmtxwmitiam. ^nmzmm^m^.ii!,mm<DMM 

[0 0 2 01 

1114 (A) xii^ m^m^'^mui smnm^m^^m.'km-mf^m^m-hm^xmz>o 
m^m^'^mu i smnm.^mw^m.(ryy - 7.mm\z{tm-w,m^mm:^-^. ki^^ ywM 
Kktm~w.mm'^^^i>o m-fiimzxm%^\i^tiW^i)mfisL^n. m~umzxm'^\mm 
mmm'^fi^o m-mutm^mut(om[z{im^mf^mm:f)^WL^'^hix. ^-^w^t 
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[0 0 2 1 1 

ry^tLtzi)^. 114 (B) ^Z7r^-tm^zmm'=iyry^tm^-m'^mui?>mmmy'7y 
y7.9 h =^5t^Lr ^{>^v^o mm^^yry^tm^m^mmmvyyy^^ t(Dm\i k- 
-f Y^mwrnta t'(Dm%\i^m^m'Kx^mxho m^m^m vyy ^ (i. nmrnv^ ^ 

yyy7.^m-^ct(Dmzkti^^m^f^m\izm\^xMmm^^if^^-t^o Bom^-e 

[0 0 2 2 1 

±i^(omfizi^zx^Mmm'7)m^mmmM i si!^ii4^3»#^m;^^~?:ti^fi^t;'ft^i^^g<7)« 
ms'^m^^xMmi-^o 

[0 0 2 3 ] 

xm^m^^k^k^o ^m^izimmmm^.a^mm.^m^'i^y-^ t Lxm^-. ^<Dmmm 
m^ti!,mmmmifZi^^(ommLx\^^^iikm<Di^ih^m^ir^o mm=iyry-^<Dmmm 
m^sR (/am-) . m^ft^LR (;«m) . m^fs^wR (,«m) . m-^iiiiisfflM I smm 

^ips^wr (//m) . mm^i yry-^mmi^m<7)m^^ tR (Mm) , >x>-fifm 

Cr^EO • eR • Sr / tR— £0 • £ R • Lr • Wr / t r 
CT=eo • eox • St/ tox=eo • eox • Lt • Wt / t o x 

t^m-r^ (eoiiM^<Dmmm) o m4 (a) i>z7skirmm:='yry^tm^m^mT-t 

ymmt(Dm^^^u<Dr- hmmm^Li (jum) , '^^jfipsfflM i sm3im*# 

f^m) . r- vmmmi:w (jum) . h^^Moip.^^ tox (/.m) . y-h^mm 
(Ditmmm^ eo.tLx. mm='yf--y'i)-m'MCRtm^mmmMi sM»M#^^#^g 

Cr=£0 • eR • SrX tR=eO • €ox • Li • W// t ox 

CT=eo • £ox • St/ tox=eo • eox ' L2 * W/ t ox 
CD=eo • eD • Sd/ to 
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(USA) o ^mmmimmmmiziBcx^m^ti^^-^. ^(D^ikwjzxm-^msmui 



Cd»(Ch+C,) 



[0 0 2 5] 

m^(Dammmm-m^iiimm i<zm t /^i^t3>fg^iiips*T-75^^?& ^m»£ ^^t $ ^ v^:^ . 

>+)-«®i|is. mm='yry^mmi$-mum. mm=iyry^mmi$-mm. mmp^tammm 
mMmmmmi^^mun. mm:^.iiimmi$-mm^j:t'^m^mM:Co^mm=^yry'^m 

Mm^^A c D li^m ^lyr y-*r^m c^t Y^yVT.^ c t t mu -e^ ^ c r + c t t 

Cd> 1 OX (Cr + Ct) 

x$>i>o 'iJt':>xmMmj±YddK}EmM'km^^^m^izmE^m^umMi smmm^mi^m 
mtLx. r-hm^^^'if^^wxvu4y'mw.^mti^j:^^j^y^^y^yiyvm (y--^ 
v-tym) Nmhyyi^7.^im^^^<7ymi-tL^-^o x^mmm^u. f5ii#i4tcj^tt 

0<0. lXVdd<Vmin 



V ddiznmu^ ^^^^znm^m^'^mM i smmm^^^mmt lx. r- vmj±-f}^ 
■iftiiS:i^-^^vu4ymw.-/}^'Mti^j:y^^^y^^y^^yhm --^v -:t 7M) PMhyy 




[0 0 2 4 ] 




[0 0 2 61 
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Vmin<0. lXVdd<0 

< c y — 

[0 0 2 7] 

o 

[0 0 2 8] 

Mt^fig-r^OTi^Mi Lv^o c:<7)B#o^1ffilll^lll^[l 5 Btc^-To ^fi^^dtilf m#fliti 

t Ltzmtzti:-=i y ry^ - -hmm. ^n^o m c a t if . M^'^mm.m e o 

Ca = £ 0 • eA • Sd / tA 

CTi:*^^3>T-'>Hj-#«CRi:;6^^3&^iJ?#ML. ^fLt? (Cr + Ct) tm^^MCntn^ 

nT$^^*t3^^ (USB) o ^mmj±immmM^zjZ'CX]itm<D:nyry^-m'r:^^m 

Vcvti 



'ay 



dd 



[0 0 2 91 
Cx,»(C«+Cr) 

[0 0 3 01 

(C^+C,)»C^ 

[0 0 3 U 
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liiff. ^m^iyry^mmmn. mm^^yry^mum. mm^yry-^mm'^. m^m=^ 
yry^mmi^mun. mm^yry-^mm^mm. ^m^^mmmmm. ^»^:ttiifmi* 
mum. m-M^.iiimmi^mm^^t'i:mm^yry^^mcRt hyyiy'>^^^m:CTt<7)^ 

yry^^mcRt h ^ >v7>^^»Ct iiofD-e^^CR+Cr tn^'^^MCAt-/)^ 

(Cr + Ct)> 1 0 XCa 

t<Dm%i:mfz^i£]^^^o ^<r>m^^. vcT/Vddtio. 9 imm&^±t^j:nmm^mi^m 

m^kti^mmizii^^-^fz^^z^ m^mmmui smmm^mi^-mm:^^^y^xp^jzjiz:hm:^m 



0<V^< 



dd 



1+ 



J 



0<V., < 



dd 



+C^) 
[0 0 3 21 

J: ^m^.mz{x. 

0<Vth< 0. 9 1 XVdd 



1 + 



<0 



~c~f ""^"^^ 

[0 0 3 3] 

0. 9 1 X Vdd< Vth< 0 

{zm^n^m(omm:^\ mwiiui mm^zi^^^^ tojfmjzxmmzmm^tL^^zm^o 

[0 0 3 4] 

^m. mMc<Diii^i,zm^i-^n^^<D&m^mmmi^.iiimw:i<zmLfzmi.zm^m^m 
^:fy^y^t'm.'M'km^ir\ m^iz^m(D^^mizmMir^tm^omm:^mm^m^p.iiimmiz 
fz m izm^mifmT-^'iz # ^ mm ^ml xnm)i<r> na a ^ ie l < eit-r . ^ 
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-y-mijipiWR i/um) . >7"->Hj-ii§m#)jioip^ t R (//m) . mm:^ yry^mm 
o a^i^ m if m#M n m L -r it ^ im^ t A ^ j'j. T iin r ^ ^ (I 3 > X 

Cd> 1 0 X(Cr + Ct)> 1 0 0 XCa 

Vm i n (1 

0< 0. 1 X Vdd< Vmin 

V 

o< c ■ — <v^ 

[0 0 3 5] 

t(Dm^.^mfzL. ^tmitmi±Vth7!>^VGv J: 19 ^>/h$ < . B^#fit>t;{± 
0< Vth< 0. 9 1 X Vdd 

1/ 

o<F,<— ^-^^ 

[0 0 3 61 

o 

Vmin<0- lXVdd<0 

[0 0 3 7] 

0. 9 1 X Vdd< Vth< 0 



[0 0 3 8] 

t <Dm^^'i:Mfz\^X^^ ^ :J^y '^^y 7. ^ y hMPM h yyV7.^^m^^^<Oi)^m!&.&JXh^ 



[0 0 3 9] 
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^mmi^^^ him^j:^ mm izx^ta^ti tzm-^ ^ if tts i- ^ ^*!) ^ o 75?tti :^ m^mnK m 

#-^^*^liI^75^'v-7 M^vy^^ t NAND^- /n' y "7 r - ^-^tf cOTiWi L ((219 

-y ^ V ■ 4 t(Dmnm^^m^^t ^(nm^mim^m^i^zm^fxm 
tii^^yyr-Kx m.m.mt Lx\^:h m^m^ t-^ho m^m^ ti tb ti m^m 

[0 0 4 0] 

fiz^o ^mMmxam^m^sm^mu I smmm^mi^-mm<7)y - :^mmmm\]tiitimz 

^oy-xfii-t^ s> ymM^D. r- vmm'tGiiZxm^Lxm^o ) m^Lx 
m'smMi^tm^^iiiiti^t a. mM^ktammi'Zx^P^iii^ftfz m w q iss -r ^ ^ ^ > ^-^ ;^ 

MflZmMi^\-^LXi5S.^^z^m^ii^o 
[0 0 4 1 1 

iio 1*1 ^ t^<^ j@ gij ai ^ ^^1- s ^ 5 o ^ #t^&i- ^ as iif^ffl ai ti ^ ^ 

m^i^xm^ (mi 0) o m)iffi<7)$p< ta^D^^R^ai^^^ji. -i^j<t trtatj^s-^fflv^ h 

) t^srL^^L imio(Dm^) . M^^amtjin-^m^yy h ui^y^^ i^zixt>^tiitim-^-m 
r::i-r-(D^w,ti^ti>fj:Ln^o iiit)m^m'yy v i^-:^^^ iiNm(Diiitimz^m^ 
fix^fzmisim-^^m'AmmLxn<o ii!it}m^mr=i-y-iir::i-v — ^<DXti 
m^izf^^\:x'Nm<7)iiiij^:^-hm^(Oiiit)^^m^i-^o LxNm<Dmtim'^my^y^ 

>k%,%mummif^hftx'\x < o 

[0 0 4 2 1 

mmz'wm^^m^'^^o nmm^fry^wm'mwmmzvi-t :h-mi(r^^^\zt^^.-f m 

6) o Wm-WSm^\tXm'7Uy^ti^^^^^^^^^Xt:b^U -j^\^^\Z'^^^ {7Uy^ 

la 8 ) o V 7 y I±. ^' n -7 i> K • ^ ^ t yij-htiihy^)^^^^ 
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rm^^ti^o l^'9^9«^lx^^^<7)m;'3l±NANDr- h<7)A;'j^4'0. nand^- 
uSii-T'&o E*tti:^4?^$tLT=tv^'f@gijm«{i«ilbmi5 (Vss) htah. %M.wsm^ 

i^ipsm:']) tfj:Ln^L. ^v^(±|118 tC7F-rv-7 Hxv7>^ tl'ftfe^mjlM^RfflT-^:^-^' 

iiBttcm?f. (vdd) t(DmMf)^^i^nm<o 

[0 0 4 3] 

[0 0 4 4 1 

- K (bankcard) ^ W v V iJ - K (credit card), #55-iEig (Identity card)^r"^ffl$ 

it^(D^^^^)^^ - u^)vimL<Miibfz±x^. mAm^mm^iJ- i^n-izmia 
immm 1 1 

[0 0 4 5] 

m^.ti\mm.^ s u ft l K^m^m^-^x^y t.^- ^ y ^'^«±tci5^L. y^^x^ 

^S-ht^MMI^ta^g^f^^LfCo #m^:ft^tai^mi±3 O Olf S O 0^iJ(7)tf^iJ;|:>ttC 

*b -S) o 

[0 0 4 6 ] 

4 0 0 yu m<7)*°V J^-x^'l'v^^l-^ * > (PES) o -fS-^i^iliafflM I S 

< h^m<nMW.yvyv7.9^,x\tnMmm%'^^^\^. nmo st±p;fii7^ h'j- k- 

7°KK^^> (LDD) m'^nW.Vyy'yT.^ij-hti:^. PMO S fi-t^l'^T^-f 

^ ymMti)^m^j:^Wk^'th) h^o-cv^^o Y \y4 ymmmi)^y y't)vyTy ^ ym 
mtti:^x\^^^(ox\ :L(DUit.i)^^w^^yry'^tti:^o ^\^^m^m'^mi-tmm^yr 
y'^t^^-mm^ftx\^^i>o 3liii#^#M{iXfi^iiiiajg4 2 sroi&ax^icrf^ 
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t-^^o X. Y- h^^Mli^L^^ffiiftfl-^ (CVD-S) tC-CfM$^X7t:4 5 nmW-mt 
f^mmWJi.WM^'S.tLX7-Vy^^)i^ir~y^y')Y-V (TEOSiSi (OCH2C 

H3) 4) tmmt^m^^x cv x^m^x'fi^m.Lfzmitmmmx'h^o m-mmm-mmity 

- vmm {■^%mmx^t 4oonm) j:i9^2o %fi)SJiJijii¥ < . m~mf^mm.m^ n 

\tm-mm^mm^ 5 o o nmt tf^o ^^mwi^mmjt^-w.w.t^m.^.^nmt^^ 

m L ^mitLxmz>o ^-m^t tb ma t (± ii-e p^^ ^mm tm^mn m.mm 

V D-ftic xmm $ i^tzmim.mm(DmM^i)^ 2 m^jg^sx. t m<bM(c*.^7)^'^-r ^ 

"m.^ ^ fxvaX^ho ^IIJfe^J-Cfi^m^Kt^ai^g^^l-^T^iJOlf -7^^ 6 6. 7;«mi: 

m^m^^S 8 1dpi (dots per inch) t LTV^^So t^o T^fit^mmSti 5 5. 
0;MmX5 5. 0;u m<DiK^ $ i:^^o ^M^^aiif m#:M{il¥<^ 3 5 0 nm<Dmit^m^ 

^zxmf^^i^fzo cvmm^^h^<7)m.itmmm<Ditmmmim7 . ^x^y-^fz-b-h. 

^ftCofi/L^ 5 7 4 f F {V y-2^\y r V "J Y) ^: >^ -5. o ^^Mf !l<7)i^m^fi^tttl^M 

tg^O^>{i^'*fcNFOit^tJ#SCA{iO. 5 4 f F tlt#$tt-g>o m-^liiliifflMI 

S^)ji#*#^Mor- hmfeSL{±7;.mt L/^o ^ > T-*>-9-fr> (Li) 

4. ^ pLV^XY^yJ (^^y^^)]^Mf^vMM^L2) i}^2. b fxmXh-ofZo Y- 

hmMipSWti 1 0 fx nvXi)^fzij-h. Y y y V 7.9^WCih^m^y 'ry^^mQ,^h(r> 

Cd > 1 0 X (Cr + Ct) > 1 0 0 X Ca 

GTliO. 16Vt^f9. J^^^OiS^;?)^'3R7tB#tCJtb<7)r- hmSt;e[lDj$>tL^mBEVGv(i3. 
2 2 V t^-l>o 
[0 0 4 71 

NMM I S b«l±VmintiO. 1 VT'^^}. 

0< 0. 1 XVdd< Vmin 

hcom^'kmfz^tii-b^r^tzif^ Vgt=0. 1 6 (i Kl^^ >miE^ 1 p a (lO'^^A) VX 
T<D/h$=S:1i^: L. JgSiCOlUOl^ai^^:^ t L;to ii11SI±Vth{± 1 . 4 7VT% 

0<Vth<0. 91XVdd=3. OOV 
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amn ^ mm^ < it ai -r ^ o f>:o 

[0 0 4 8] 

[ m 3 ] ^mMm tcM^t ^ i&fm^a ^ ij^ l hIo 
[1114 A] ^mMm<Dm'f-m^^mm\^fzmo 

[[114 Bl «i|§0go^^t#^i^IJiB^Lfc|lo 
[[115 1 ^|i#&B;§<7)j^.a^|fe0JL/c|llo 
[me] «l|H^^^*:#^^I^HJLfcllIo 

[my] ^wMm^D^ u y ^ ^m.^m^mi^^nmLtzmo 
[US] ^iii&H^om?i^ii^ifli^«^^ij£^Lf^iiio 
[d 9 1 :^mMm(o^tim^m^mm%m,^mmLtzmo 

[HI 0] *IIf&H^<7)tf$&Jf:^$(5[ill^«^*laB^L/^[llo 
[HI 1] *^i&fiJt;-Cfflv^;l:^m##^^#c7)fg3t#14[llo 
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il4 A] 




[114 B] 



2i=i vv- 




y- hiffe^l^)? : t,, 
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C 



D 



I 



Vdd 



V Xdd 

l+CnACT+C^) 



® C]3>Ct+Cjj 



(A) 



Ca 



I 



V 



dd 



V 



(1(1 



1+ 1 ( 1 ^^ 



V 



dd 



(B) 
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[me] 



CLX- 
SPX- 



LDOUT-^ 



SPY- 
CLY- 



i 



m 



H 



Yl 
Y2 



Ym-2 



X1X2- 



-xj- 



----Xn 
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[US] 



SPY- 



CLY 



CLY CLY CLY 

>k CAN >k r.T.Y V 



r<h 



1- -r 



r<h 



CLY 



CLY CLY 



NANDy— h 



L . . . 




CLY^J' 






Yl 



Y3 



Y4 
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Gate Voltage( V) 
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mm] 

[mm] m^^j:mmm-m^.{iimm^mm.i-^o 
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2 0 0 4-0 5 0 1 4 8 ^- v : 1/E 

#l1^ffiiS<7)l:-^ mm 2004-050148 

50400305459 

mm^ mm 

ti^w in mm 2 13 2 

f«B ¥^16^ 3^ IB 



[ltSiJ#-^] 
[MULfziXmA] 

[^^xii^m 



000002369 

MpMmmj^^mm 2 ts 4 1= i 

100095728 
100107076 

mm 

100107261 

fiS^iirMiJTtlAfn3Tg 3#5-^ -b^=r-i7° 
# 



2004-3018860 



2004-050148 



th m A m m m 



1/E 



[000002369] 



$t^^n B 1990^ 8^20B 



1^ 



miE#^ aiiiE# 2 0 0 4 - 3 0 1 8 8 6 0 



